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MATERIAL AND METHODS
All the sputum samples were from patients attending a chest hospital, so that lung or heart disease was nearly always present and cancer of the lung suspected. The work extended over approximately nine months of 1960-61 and included the winter with its seasonal increase in bronchitis.
No special efforts were directed to an exhaustive search in individual patients, unless requested by the clinician, and the material examined consisted of routine sputum samples submitted to the pathology department. Despite requests for careful early morning collection, a certain number consisted, as usual, of saliva or of sputum mixed with food, toothpaste, etc.
Two pathologists co-operated, one with several years' experience of this work, the other having spent a month or two familiarizing himself with sputum cytology. No preservative was added to the collection bottles, but material was examined as soon as possible, usually within a few hours.
The sputum was decanted into a Petri dish and examined against a black background. When present, white threads or blood-flecked streaks were selected for examination.
The sample chosen was placed on a clean microscope slide, and a drop of 1% aqueous methylene blue was added. After thorough mixing, a large coverslip was placed on the slide and gently pressed until the sputum layer was of suitable thickness. Similar methods using unfixed material have been described by Schuster (1955), Jennings and Shaw (1953) , and McCormack, Hazard, Belovich, Effler, and Groves (1961) .
A comparison has been made between methylene blue preparations and stains involving fixation, and it is possible that methylene blue methods may be a little more sensitive (Philps, 1954) . We did not, however, compare the two methods. The methylene blue method has the serious disadvantage of not providing permanent preparations, but this was partly overcome by photographing all positive results. There are several advantages: cell morphology is especially clear in unfixed material, thick preparations are possible because pressure on the coverslip can be used to clarify the picture when a microscopic field looks suggestive, and when the pathologist is in doubt he can readily make additional preparations from the sputum which is still fresh.
We have not as yet had satisfactory results with liquefaction techniques using trypsin (Farber, 1961) or hyaluronidase (Hattori, Matsuda, and Morimoto, 1959) or with acridine orange fluorescence (Bertalanffy, 1961 This investigation has been confined to sputum produced normally. As yet we have no experience of examining sputum produced under the stimulus of inhalants, which have been claimed to improve the chances of cancer cell detection (Bickerman, Diagnosis of lung cancer by examination of sputum Sproul, and Barach, 1958; Fontana, Carr, Woolner, and Miller, 1962) .
RESULTS
From 541 patients 1,671 sputum samples were examined. Of these patients 229 had carcinoma of the bronchus, proved histologically, or in whom the clinician considered the diagnosis established at the time of this analysis. Ten patients had some other pulmonary malignant disease and 302 patients had diseases other than cancer.
In the 10 patients with secondary neoplasm in the lung, neither observer found tumour cells. Other workers have proved more successful. Rosenberg, Spjut, and Gedney (1959) found cancer cells in 38% of 50 patients with metastatic lung cancer; Parker and Reid (1960) found cells in 73% of 30 such patients.
In considering all the findings that are listed below, it is important to remember that the data refer only to the special conditions under which this investigation was carried out.
The results of examination of all sputum samples from patients with carcinoma of the bronchus are shown in Table I . In 77 patients the diagnoses Observer 2 selected his sample first approximately twice as often as observer 1. This difference was not intended and was determined by the pressure of other routine duties.
Of the total 162 samples from which observer 1 had first choice (Table IV) , we were in agreement on the 47 that were positive and the 135 that were negative. In those samples where we differed, In the samples from which observer 2 had first choice (Table V) clearly close agreement between the two observers, and there is little difference between the patients whose diagnosis had been histologically proved and those in whom it was based on clinical grounds. In patients with carcinoma of the bronchus in whom sputum samples yielded positive results (Table VII) , observer 2 was slightly more success- It is clear from Table VIII that the skill of observer 1 did not alter significantly during the period of the trial. The second observer, the less experienced, gained additional skill, or possibly confidence, after the passage of a few months. 
